Background: Maternal obesity and excessive gestational weight gain (GWG) are prevalent in Australia and associated with an increased risk of birth complications, gestational diabetes and caesarean delivery.
guidelines acknowledge that lower GWG in obesity classes 2 and 3 may still be safe when guided by an expert clinician focusing on diet and lifestyle changes. 5 The aim of this study is to review the effect of individual nutrition counselling, delivered by a dietitian and based on the Australian Guide to Healthy
Eating on GWG.
MATERIALS AND METHODS
A pilot study was conducted at West Gippsland Healthcare Group, For women who had previously given birth, information relating to GWG in previous pregnancies was collected from participants at the initial appointment using recall. This data was utilised to provide a reference for comparison of GWG, providing a paired data set for each woman between the pilot and non-intervention pregnancy. Retrospective data collection using medical records and the Birthing Outcomes System (electronic data base) was used to obtain number of appointments attended, GDM, caesarean rates, infant birthweight and final maternal weight for the pilot cohort. This research was approved by the West Gippsland
Healthcare Group Human Research Ethics Committee.
Statistical analysis of data used paired t-tests. F-tests were
first performed between variables to establish distribution of the variance. P-values (P < 0.05) were used to confirm statistical significance of results. All statistical analyses were completed using Microsoft Excel.
RESULTS
Of the 204 women who participated in the program, 174 participants met the inclusion criteria for data analysis (Table 1) . At the initial assessment, the average gestation was 20.9 weeks (range 5-34 weeks).
The average BMI of participants was in the Obese Class 3 category (>40 kg/m 2 ). Average GWG fell within the current IOM guidelines (6.9 ± 7.7 kg). The majority of participants (n = 108, 62%) recorded GWG either within or below the guidelines (Table 2 ).
Prior to joining the intervention, 62% of participants had already experienced weight gain (2.4 ± 5.5 kg), which accounted for 34.7% of total average GWG. A small cohort (n = 25, 14%) had already exceeded GWG guidelines of >9 kg (12.3 ± 3.2 kg) at the time of initial assessment.
Participants who had previously given birth (n = 87, 50%) experienced significantly lower GWG (P = 0.00) during the intervention (3.6 ± 5.4 kg) when compared with their previous pregnancies (14.3 ± 11.2 kg).
As demonstrated in Figure 1 , participants who attended three or more appointments gained significantly less weight than those who attended only the initial assessment ± one review (P < 0.05).
Those who attended five or six appointments gained less weight again than those who attended fewer appointments; however, the small sample size (n = 5) was a limiting factor in showing additional benefits to attending greater than three appointments, and this result was not statistically significant. 
) (n) 84
Gestation at initial assessment (weeks) 20.9 ± 6.6
Primiparous (n) 87
Data is presented as mean ± 1 SD. BMI, body mass index.
Dietetic intervention and gestational weight gain
Caesarean delivery was recorded for 53 participants (30.5%) and was found to be no more prevalent among the study cohort than the general Australian population (32%) 8 and lower than published rates for obese Australian women (48.7%). 9 Gestational diabetes occurred more frequently in the study group (n = 32, 18.4%) than in the general (9.6-13.0%) 10 or obese
(15.1%) populations (unpublished data obtained from King Edward
Memorial Hospital BLOOM program). Macrosomia (>4000 g) was recorded in the infants of 30 participants (17%), which was lower than the Australian obese population (20.3%). 9 Despite 75 participants with GWG below IOM recommendations, including losing weight during pregnancy, low birth weight (<2500 g) was present
within the intervention at numbers well below average population data (1.7% vs 4.6% respectively).
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DISCUSSION
Dietetic counselling based on the Australian Guide to Healthy
Eating can have a positive impact on assisting achievement of appropriate GWG. A proportion of study participants had exceeded the IOM recommendations (>9 kg) prior to joining the intervention, highlighting early referral to nutrition intervention as a key contributor to the success of weight management strategies.
There is an established link between excess weight gain in obese women during pregnancy and increased risk of caesarean delivery, gestational diabetes and macrosomia. 2 The rates of caesarean section in this study were equivocal with general population data, but importantly were significantly lower than comparable data for obese Australian women. Interventions encouraging women to achieve GWG within or below the IOM guidelines may be able to reduce the risk of unplanned caesarean delivery. A decrease in caesarean rates also results in reduced risk of short-and long-term complications for both mother and baby.
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Other studies have examined the likelihood of obese women developing complications based on appropriate weight gain according to IOM guidelines. Those with weight gain below the recommendations (<5 kg) had lower rates of total complications, although a higher prevalence of small for gestational age (SGA) infants. 13, 14 Our study found SGA present in 1.7% of infants, which was markedly lower than the Australian population rate (4.6%).
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This finding suggests obese women may benefit from achieving GWG less than the currently recommended IOM guidelines. A review of these guidelines may be indicated in order to reflect GWG targets for differing classes of obesity. A meta-analysis found that interventions are more effective when participants had a prescribed GWG target, which is consistent with the approach of the current study.
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While the link between reduced or appropriate weight gain in obese pregnant women and complication minimisation is well established, it is less clear which modality can best achieve this result. Davis et al. noted poor attendance at group sessions, with women citing time and distance as barriers to involvement. 16 This supports the study's use of individual consultations to deliver nutrition education, with study participants anecdotally reporting flexibility in appointment scheduling as an enabling factor to attendance.
Other studies have investigated the use of food technicians to deliver basic nutrition advice. 17 Current study participants had comorbidities such as polycystic ovarian syndrome, hypertension, food allergies or coeliac disease, therefore a dietitian was the most suitable clinician to tailor education, taking into consideration these conditions in addition to obesity and pregnancy. The pattern of regular dietetic follow up during pregnancy to reiterate education appeared important in the overall success of the intervention. This was supported by the finding that women who attended more appointments gained significantly less weight, and GWG was significantly lower compared with previous nonintervention pregnancies.
Given that the study was completed in a rural area, it is possible that women were more motivated to control GWG as women with a BMI > 50 kg/m 2 are required to transfer to a metropolitan hospital for delivery, therefore some participants nearing this limit may have been more willing to follow advice and attend appointments. F I G U R E 1 Number of appointments attended and gestational weight gain (GWG). 
